Consumer confidence indices (CCIs) are a closely monitored barometer of countries' economic health, and an informative forecasting tool. Using European and US data, we provide a case study of the two recent stock market meltdowns (the post-dotcom bubble correction of 2000-2002 and the 2007-2009 decline at the beginning of the financial crisis) to contribute to the discussion on their appropriateness as proxies for stock markets' investor sentiment. Investor sentiment should positively covary with stock market movements (DeLong et al., 1990) , however, we find that the CCI-stock market relationship is not universally positive. We also do not find support for the information effect documented in previous literature, but identify a more subtle relationship between consumer expectations about future household finances and stock market fluctuations.
Introduction
Whether consumer confidence has 'slipped', 'turned up' or 'held steady' is reported by the press with almost as much passion as the results of baseball, cricket or soccer matches. In many countries consumers are surveyed every month and the ensuing consumer confidence indices are closely watched by governments, the business community and politicians. The indices are treated as barometers of a countries' economic health and commonly used as a forecasting tool (e.g., by the European Commission). Indeed, academic research confirms that consumer confidence indices (CCIs) have predictive power (Acemoglu and Scott, 1994; Carroll et al., 1994; Bram and Ludvigson, 1998) . More recently, consumer confidence indices have also found their way into financial research where they have started to be used as a direct proxy for investor sentiment (Qiu and Welch, 2006; Kalotay et al., 2007; Akhtar et al., 2011 Akhtar et al., , 2012 Zouaoui et al., 2011; Bathia and Bredin, 2013; Coakley et al., 2013) . This may be somewhat puzzling because while consumer confidence, and therefore indices measuring it, can be expected to be shaped by market fundamentals (Acemoglu and Scott, 1994; Poterba, 2000) , investor sentiment, at least in the sense of DeLong et al. (1990) , represents the irrational part of the price creation process. Therefore, it is not altogether clear whether there are sound grounds to use CCIs, or their components, as a direct proxy for investor sentiment. This paper studies the time-varying pattern of the stock marketconsumer confidence (SM-CC) relationship using European and US data over the period in order to address this conundrum.
It is well documented that changes in stock markets lead changes in economic conditions (Bernanke et al., 1999; Poterba, 2000; Tobin, 1969) . Consumer confidence surveys are constructed to measure consumers' expectations about future economic conditions, hence it is to be expected that changes in stock markets may contribute to the formation of consumers' opinions about the future state of the economy. Consistent with this way of thinking, the literature shows that indeed changes in stock market prices typically Granger cause changes in CCIs (Fisher and Statman, 2003; Jansen and Nahuis, 2003; Otoo, 1999) , although this impact is limited to those components of the CCIs which relate to economy-wide conditions. There is no consistent evidence that stock markets impact on households' perceptions of their future financial situation. This is somewhat surprising given that the financial situation at a household level may depend both on economic conditions (e.g., employment prospects), and future stock market returns (if households invest in equity directly, or indirectly via retirement schemes). More recently, however, several papers analysing the short-term impact of CCIs on stock markets have been published (e.g., Kalotay et al., 2007; Ho and Hung, 2009; Akhtar et al., 2011 Akhtar et al., , 2012 Hsu et al., 2011) . These papers are, in fact, interested in testing the impact of investor sentiment on stock market movements, however, by using CCIs as a direct proxy for investor sentiment they implicitly test for the explanatory power of CCIs on stock market movements. This seems in contrast with papers which look at the long-term relationship between investor sentiment and stock markets. For instance, Neal and Wheatley (1998) , and Brown and Cliff (2005) also use CCIs to infer investor sentiment, however, they extract investor sentiment from CCIs (via orthogonalisation), rather than use CCIs as a direct proxy for it.
So is it sound to use CCIs as a direct proxy for investor sentiment? The lack of a clear definition of an empirical measure of investor sentiment leaves scope for numerous interpretations. However, DeLong et al. (1990) postulate that investor sentiment and stock markets' movements have a positive relationship. Therefore, if CCIs are to be considered as a potential proxy for investor sentiment, they should positively covary with stock markets, too.
Following from that, we test whether there is a universally positive relationship between CCIs and stock markets. If there is, it does not prove that CCIs are suitable proxies for investor sentiment. However, if it does not, then we can conclude that CCIs do not have a basic property that investor sentiment should be characterised by and, therefore, they are not suitable proxies for investor sentiment.
It is important to note that some movements of stock markets may carry implications for the whole economy whilst other changes may have implications only for sections of the economy. In other words, some movements of stock markets may be more informative about future economic conditions than others. Consequently, the SM-CC relationship may change over time, and, in particular, it should be stronger/weaker when stock market fluctuations have stronger/weaker implications for the economy. In this paper we study the two most not result in economic slowdown in all countries. Therefore, these two stock market declines provide a natural experiment to study consumer reactions in both cases and the difference between them. Moreover, the crashes were short in duration (less than two years each) and occurred within a decade which suggests that the observed phenomena cannot be accounted for by long-term changes in stock market characteristics and/or macroeconomic policies.
Finally, the stock market crashes occurred in many countries, allowing us to address the issue as an international phenomenon, not as an individual country effect.
We test the SM-CC relationship using data for 12 developed EU countries and the US.
In essence, we have two distinct tests although the relevance of the 'test' on the US data would be less useful in the absence of the EU results. First, we argue that because in the EU the post-dotcom crash was not followed by an economic slowdown, the SM-CC relationship should weaken during 2000-2002 but not during the 2007-2009 stock market decline, which was followed by the global economic downturn. Second, since in the US the post-dotcom bubble was followed by economic slowdown, we should not expect to observe a decline in the US SM-CC relationship during 2000-2002. In brief, we find support for our hypotheses, i.e., we document that the decline in the SM-CC relationship during the post-dotcom stock market meltdown is highly statistically significant in the EU sample both for the CCI and for the individual questions which are used to calculate the index. Moreover, the decline is so severe that the SM-CC relationship stops being positive during the post-dotcom crash. This supports the argument against using CCIs, or their individual questions, as a proxy for investor sentiment. As hypothesised, no significant decline is observed in the SM-CC relationship for the US data. However, a nonpositive co-movement is observed for the question about personal finances and returns of the NASDAQ 100 index during the decline of stock markets at the beginning of the recent financial crisis. We interpret this as an indication that US consumers did not perceive the decline in the high-tech market in 2008-2009 as an indication of 'internal mispricing', so did not find the decline in the market helpful in predicting their future financial situation.
Our results also show that during the post-dotcom decline the co-movement of stock market returns with European consumers' perceptions of their personal financial situation weakened substantially. This suggests that consumer confidence with regard to personal finances may be driven by the, previously not found, indirect effect (consumers expect they will be personally worse off because of the impact of poor future economic conditions on their finances) whilst the largely documented direct 'wealth' effect (personal finances are worse because of the effect of stock market decline on wealth) is comparatively weak. Therefore, the changes in the SM-CC relationship observed on the EU and the US markets add to the literature on 'financial illiteracy' of the general public and the level of penetration of stock markets into societies. Our results suggest that consumers' awareness of stock markets may be more 'sophisticated' than the literature on financial illiteracy of the general public documents (e.g., Bernheim, 1995 Bernheim, , 1998 Lusardi and Mitchell, 2006, 2007; Mandell, 2004; Moore, 2003; van Rooij et al., 2011) .
The rest of the paper is organised as follows. Section 2 provides a brief literature review. Section 3 outlines our hypotheses. Section 4 describes the data, while Section 5 presents the methodology and empirical results. Section 6 closes with conclusions.
Brief literature review
Numerous papers show that stock market fluctuations contribute to changes in economic conditions through the consumption channel (Poterba, 2000) , the investment channel (Tobin, 1969) and the balance sheet channel (Bernanke et al., 1999) . Given that the speed with which stock markets incorporate new information is faster than the speed with which macroeconomic conditions change, stock markets are often used as a forecasting tool in predicting future economic conditions. Obviously, stock markets are not the only source of information that is relevant when predicting future economic conditions. Consumer confidence is perceived as an important and informative predictor of forthcoming economic changes, alongside typical macroeconomic variables like interest rate spreads and money supply.
1 For instance, in the US, the Consumer Confidence Index published by the Conference Board is officially referred to as "a barometer of the health of the US economy from the perspective of the consumer". This perception that consumer confidence conveys relevant information for predicting future economic conditions is confirmed by academic research. Carroll et al. (1994) find that consumer confidence forecasts future changes in household spending in the US in the post-1954 period. Acemoglu and Scott (1994) come to a similar conclusion using UK data, and argue that the predictive ability of confidence indicators is consistent with forward-looking behaviour and not with the existence of imperfect capital markets. Bram and Ludvigson (1998) confirm the predictive power of consumer confidence indices for total personal consumption growth in the US, and Throop (1992) finds that movements in consumer sentiment significantly influenced expenditures on consumer durables, but not spending on nondurables and services, suggesting that consumer sentiment measures the degree of uncertainty held by households, rather than just optimism or pessimism about the future.
Since both stock prices and confidence indicators lead future economic conditions, the causal relationship between them has been subject to many empirical studies. Overall, research shows that stock prices and confidence are contemporaneously correlated and that changes in stock prices Granger cause changes in confidence (Bathia and Bredin, 2013; Fisher and Statman, 2003; Jansen and Nahuis, 2003; Kim and Oh, 2009; Otoo, 1999) . 4 It is argued that stock prices can affect confidence through the traditional wealth effect (higher stock prices mean higher wealth and thus greater optimism) or through an information effect (higher prices are a sign of favourable economic conditions in the future). Otoo (1999) using US data, Hsu et al. (2011) using a sample of 21 countries worldwide, and Jansen and Nahuis (2003) using a sample of 11 EU countries find support for the information effect. There is also some evidence that the contribution of stock markets to shaping consumer confidence displays long-run trends. Fisher and Statman (2003) and Milani (2008) report that the impact of stock market returns on agents' expectations about future economic output in the US declined over time.
Consumer confidence has also found applications in the finance literature studying the impact of investor sentiment on stock market price formation. Since the seminal paper of DeLong et al. (1990) , which defines 'noise trader sentiment' as the component of expectations about asset returns not warranted by fundamentals, many papers have been written on how to measure investor sentiment 5 and recently consumer confidence indices have started to be used as a proxy for it (e.g., Lemmon and Portniaguina, 2006; Kalotay et al., 2007; Barsky and Sims, 2012; Ho and Hung, 2009; Schmeling, 2009; Akhtar et al., 2011 Akhtar et al., , 2012 Hsu et al., 2011; Yu and Yan, 2011; Stambaugh et al., 2012; Zouaoui et al., 2011; Bathia and Bredin, 2013 Coakley et al., 2013 DeLong et al. (1990) postulate for investor sentiment, may be a more suitable approach.
Hypotheses statement
We link the changes in the strength of the SM-CC relationship to whether stock market crashes were followed by economic slowdown or not. The last two big stock market crashes, the post-dotcom bubble burst (2000) (2001) (2002) and the post-credit crunch stock market decline (2007) (2008) (2009) ) create a natural experiment situation to study whether the SM-CC relationship was similar or different during these stock market declines. This is because the two crashes were similar in size but had different economic consequences in many countries. ******************** insert Figure 1 here ********************
The European stock market indices display a similar pattern, they experienced a sharp decline after the dotcom bubble ended and when the credit crunch hit the markets (Panel A).
Even though both crashes were similar in magnitude, there is a substantial difference in the nature of these two stock market meltdowns. Whilst the collapse of the share prices of hightech companies caused severe disturbances on many European stock markets, these effects were somewhat concentrated on specific sectors and did not cause strong economy-wide repercussions. 7 However, although the financial crisis started in the banking sector it quickly spread across other sectors and developed into a broad economic downturn (Panel C).
Turning to the US, its stock markets show a similar pattern to the one observed for the EU In light of this, if consumers do not discriminate in terms of the implications of stock market changes for future economic conditions, then the SM-CC relationship during the two stock market meltdowns should be expected to be similar both in the US and in the EU.
However, if consumers discriminate in terms of the informative power of stock market changes for future economic conditions, then we would expect to observe changes in the SM-CC relationship for the EU countries but not for the US during the post-dotcom correction.
More precisely, we would expect that for the EU sample the SM-CC relationship weakened during the post-dotcom correction (as the decline in share prices was not to be followed by an economic slowdown) while no significant difference in the SM-CC relationship between the post-dotcom and the financial crisis stock market meltdowns should be observed for the US.
Moreover, it can be expected that changes in the SM-CC relationship as described above should be observed for questions which directly ask about the predictions of economic conditions. However, it is not clear whether they directly extend into questions about future household financial situation. Past literature suggests that this might not be the case (e.g., Jensen and Nahuis, 2003) . However, there is a good argument that the personal finances questions may respond in the same way as the questions about economic conditions.
The decline in share prices has a direct negative effect on household finances to the extent households hold shares. In this respect, the direct effect resembles the wealth effect if Therefore, we can expect that the direct wealth effect of stock markets may be relatively small. If for the EU sample we observe that during the post-dotcom correction the informative power of stock markets on the perceptions of household finances was lower, then we can attribute it to the indirect effect.
Data
To test the SM-CC relationship we need a sample of countries which have consumer confidence data collected well before the burst of the dotcom bubble, and have well established and sizable stock markets to have grounds to expect that their movement may be indicative about economic conditions. We were able to identify 12 EU countries (Austria, Belgium, Denmark, Finland, France, Germany, Greece, Italy, the Netherlands, Spain, Sweden and the UK) and the US which satisfied these requirements. 9 For each country we collected monthly data on CCIs, stock market indices and macroeconomic variables over the period January 1990-December 2010. 10 These are described below.
EU sample
For all 12 EU countries we use ( Thus, the EU data creates a panel of 12 cross-sections and 252 time observations. Using this panel we calculate the time series of averages across countries to which we refer to as EU12. The first two columns of Table 1 show summary statistics for this EU12 average. ******************insert Table 1 here******************
US sample
The US Consumer Sentiment Index (CSI) The retrospective element of the CSI and the way it is calibrated (possible answers, method of aggregation, etc.) do not make it directly comparable with the CCIs. However,
given that the CSI can be seen as a linear transformation of the CCIs, the first difference of the CSI (also further denoted by ∆) can be compared with the first difference of the CCI (subject to a multiplier).
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The choice of the US stock market indices was less straightforward than for the EU countries. The US is the only country in the world having a stock market dominated by hightech companies. Since the impact of the dotcom bubble on the American confidence is one of the questions of this study it seems natural to use the NASDAQ100 Index. In addition, to balance the analysis we also use the NYSE Composite Index, which covers stocks listed on the New York Stock Exchange. 14 We use mid-month monthly log returns to allow for a direct comparison with the EU sample. The summary statistics of the US time series are shown in the last two columns of Table 1 .
Macroeconomic control variables
It is impossible to control for all potentially important sources of information but, as previous research shows, macroeconomic conditions are important in shaping consumers'
moods (e.g., Acemoglu and Scott, 1994; Lemmon and Portniaguina, 2006; Milani, 2008) .
Moreover, it can be expected that people are more likely to pay attention to current and forecast macroeconomic conditions than to stock market analysts' forecasts, especially if the level of share-ownership is low.
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Following past literature and subject to availability and compatibility of the data (e.g.,
we are restricted to using monthly frequency to match the CCIs and the CSI) four macroeconomic variables have been collected from DataStream. These are: the harmonized (OECD) Consumer Prices Index for the EU countries and the All Items CPI Index for the US (for both indexes 2005=100), seasonally adjusted monthly average Industrial Production Volume Index, seasonally adjusted monthly average unemployment, and finally, 1-month interbank interest rate. Where convenient, rather than list the macroeconomic variables we refer to them as Macro, however, when reporting the results we provide coefficients for each variable. The difference in logarithm of CPI is referred to as infl, the difference in logarithm of Industrial Production is referred to as ind-prod, and the differences in the unemployment rates and in the interest rates are referred to as unempl and int-rate, respectively. There is evidence that each of these variables impacts on consumer confidence (Acemoglu and Scott, 1994; Lemmon and Portniaguina, 2006; Milani, 2008 ).
Empirical results
We begin with a brief discussion of Granger causality between stock market returns and changes in consumer confidence for each EU country in our sample, the EU12 average, and the US. Even though testing for Granger causality is not central to this research, and Granger causality will be implicit when cointegration is found, we present correlations and Granger causality results to create a base for a discussion of selected EU countries in Section 5.3.3,  and to show the differences across countries.
The Schwarz criterion identified that one-month lag is optimal for all the variables of interest and the Augmented Dickey-Fuller and Phillips-Perron tests showed that the stock market indices, the EU12 average of the stock market indices, the CCI (or CSI) for individual countries and for the EU12 averages are I(1) processes. 16 Hence we test for Granger causality using the following equation specification:
where ∆CC t is the change in a CCI (CSI) or in the individual component questions between month t and month t-1 and R t is the corresponding mid-month stock market return. The results for individual European countries and the EU12 average are presented in Table 2 , and for the US CSI, are shown in Table 3 . ********************* insert Table 2 here ********************** ******************** insert Table 3 here ********************* Consistent with previous literature we find evidence that stock markets Granger cause consumer confidence. The results are much stronger for the US than for the individual EU countries, although the EU12 average is highly statistically significant. There is no evidence of Granger causality in the opposite direction for the US, but it is detected for a few European countries, and the EU12. This reversed Granger causality is, however, weak, i.e., four out of five statistically significant coefficients indicating causality from CC to stock market returns are significant at 10% only. For three countries no Granger causality is detected. Interestingly, in Germany, one of the biggest EU economies, there is no statistical evidence of causality in either direction for the CCI and every individual question.
The differences observed across the EU sample cannot be attributed to using inadequate lags given that all the EU individual country CCIs are being collected over the same periods of time. The differences in sensitivity of changes in CCIs and stock market returns, and vice versa, may therefore reflect differences in individual countries' levels of stock market development (liquidity, volume of trading, capitalisation, etc.), stock markets' significance for raising investment capital, individual investors' stock market participation (direct and indirect), and other country specific effects.
EU sample

Stock market-consumer confidence relationship
To test whether the SM-CC relationship weakened during the post-dotcom crash relative to the financial crisis crash we need to define the period of the post-dotcom and of the financial crisis stock market declines. Given that one could argue that the results can be sensitive to the choice of the periods of stock markets' distress, we begin by investigating the SM-CC relationship using time-varying regressions. Using the Kalman Filter allows observing changes in coefficients without prior restrictions on the timing of these changes.
This flexibility comes at a price, the Kalman Filter is a time series, not a panel, estimator, so we use EU12 averages in the Kalman Filter specification. More precisely, we define the following measurement equation:
with the transition equations defined as ******************** insert Figure 2 here ******************* Does a similar pattern characterise the relationship between CCI and the macro variables? It is not central to the paper to establish what shapes consumer confidence, but as we aim to prove that the SM-CC relationship declined during the post-dotcom bubble crash, it is important to check whether this decline can be observed for other, not-stock market related, variables. To do so, we run specification (1) four times, each time R being replaced by the first difference of one of the Macros. All estimated time-paths of the  t coefficient are considerably flat and none of them has a statistically significant change (decline or increase) during the post-dotcom crash. For the sake of space, we show the time-path obtained for the industrial production variable, ind-prod, only. This particular variable is chosen because industrial production is potentially least sensitive to direct central banks' and governments' policies and potentially most representative of the state of the economy. ************************** insert Figure 3 here ******************* Having established that the decline in the co-movement of stock market returns and change in consumer confidence occurred during the period of interest we now perform the analysis with time dummies. For each EU country i we define the post-dotcom dummy (DC i ) and the financial crisis dummy (FC i ) as equal to one a month after the highest value of the national stock market index is recorded till the lowest value of the index is reached in the corresponding period of stock market declines, and zero otherwise. Obviously, the DC and the FC dummies are similar across countries.
When estimating the relationship between stock market returns and ∆CCI, we have to account for the fact that in levels CCIs, stock market indices and macroeconomic variables are cointegrated. 18 The dynamic nature of the panel specification as well as the fact that we have only 12 cross-sections for 252 time observations, i.e., we have a small N and large T panel, cause some issues. The sample's heterogeneity (different levels of stock market development, different levels of shareholder ownership, etc.) also needs to be addressed. To utilise the panel structure of the data the mean group (MG) estimation technique for heterogeneous dynamic panels developed by Pesaran and Smith (1995) is adopted. More precisely, the panel regressions are obtained for the following specifications:
where CC refers to the CCI or its four individual questions, p refers to the logarithm of the mid-month share price indices, Macro refers to a vector of macroeconomic variables as defined in Section 4.3, and DC and FC are the time dummies as defined above. The specification of the error correction vector follows Pesaran et al. (1999) . The foregoing error correction is employed to accommodate the fact that consumer confidence measured at each point in time reflects consumers' expectations about the future state of the world. It is reasonable to assume that these expectations are shaped by forecasts. Given that these forecasts are not available, we use next month values in the foregoing error correction specification.
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Specification (2) introduces only the DC dummy and its interaction with R as we are interested in observing whether the impact of stock market returns declined during the postdotcom correction, i.e., whether  DC is statistically significantly negative. Specification (3) adds the FC dummy and its interactive term with stock market returns. We do not have any particular expectations about the significance of this dummy, but we expect that the  DC and the  FC coefficients are statistically significantly different from each other. 20 Table 4 shows the MG estimates of the coefficient of adjustment θ and of the short-run coefficients. When only DC is included in the equation specification (Panel A), the estimates of the  coefficient are all positive and all, except for one, statistically significant at 1%. All the estimates of the  DC coefficient are negative and statistically significant at 1% or 5%.
That is, the decline of stock markets during the post-dotcom bubble correction reduced the SM-CC relationship both for the economic and household finance questions. As the trend coefficients are not of direct interest, to save space, we do not report them (they can be obtained from the authors on request). However, we would like to mention that across all the specifications presented in Table 4 ************************* insert Table 4 here ************************ Finally, we find that, where significant, the sign of the estimated Macro coefficients is consistent across specifications. Consistent with our expectations, an increase in unemployment covaries negatively with changes in the CCI, and among its individual questions it has the greatest coefficient (in absolute terms) for the question about the future unemployment. Similarly, increasing inflation is perceived as a bad sign. However, it is a bit puzzling that an increase in interest rates impacts positively on the CCI, and, in particular, on the predictions of the future economic situation and decline in unemployment. The positive and significant coefficients estimated for the change in the interest rates may indicate that consumers may not see that high interest rates increase the cost of borrowing and slow down business activities.
US sample
The decline in both US stock market indices occurred at the same time, therefore, the definition of the DC and FC dummies is straightforward: the DC dummy is equal to one between September 2000 and September 2002 (zero otherwise) and the FC dummy is equal to one between November 2007 and February 2009 (zero otherwise). Using these dummy specifications we run error correction model (ECM) regressions as specified by Equations (2) and (3) for the returns of the NYSE Composite Index, and of the NASDAQ 100 index. We use CSI, Q ii (personal finances) and Q iii (economic conditions) as dependent variables. Table 5 shows the regression results, and in particular, shows that stock market returns are statistically and economically important in explaining CSI. Also, consistently across specifications, the  coefficients estimated for the NYSE Composite Index (Panel A) are about twice as large as those for the NASDAQ 100 Index (Panel B). However, as the average monthly returns of NASDAQ 100 are higher than the average monthly returns of NYSE Composite (1.2% and 0.64% respectively), the marginal impact of the two index returns on CSI is comparable. None of the  DC coefficients is significant, and all are statistically insignificantly different from the corresponding  FC s, which is consistent with our hypothesis. The  FC coefficient estimated for the personal finances question, Q ii , in the regression for the NASDAQ 100 stock market index is the only statistically significant coefficient. The negative sign of the coefficient indicates that the informative power of the NASDAQ in shaping expectations about future financial situation of households declined in the 2007-2009 period. This might mean that it was hard to read from the decline of share prices of companies traded on NASDAQ whether the decline was permanent, or only temporary. The collapse of the market did not seem to be driven by an 'internal' overpricing.
The high-tech sector was not the cause of the financial crisis, and might not be affected by it over the next five years. Indeed, the NASDAQ 100 index returned to its pre-financial crisis level by the end of the sample. ********************** insert Table 5 here *********************
Robustness tests
We performed a series of robustness tests to confirm the stability of our findings. We used several potential definitions of the post-dotcom and of the financial crisis periods, alternative definitions of variables, alternative estimation techniques, as well as looked in more detail at the individual country responses given that Granger causality tests are quite different for individual EU countries. Below we discuss these robustness tests in detail.
Using different specifications of the period dummies and returns
To test robustness of the results we repeated the analysis for various alternative definitions of stock market returns, of the DC and the FC dummies, for both the EU sample and the US. In more detail, we repeated the analysis using previous month stock market returns to account for the fact that consumer responses collected at the beginning of each calendar month could not possibly incorporate mid-month stock markets' positions. We also used several definitions of the periods of stock market declines. We determined the period of (6.6%), was still higher than the standard deviation of the post-dotcom correction (5.4%), and higher than the standard deviations of the pre-dotcom crash period (4.8%) and of the period between the two crashes (3.6%). We have also repeated the US regressions using the EU12 stock market declines' dummies, and vice versa. All these modifications had practically no impact on the results.
Cross-sectional dependence
Potentially, there may be an issue with the MG estimator of Pesaran and Smith (1995) used to estimate the EU panel. The MG estimator does not take into account that certain parameters may be the same across countries. This is a potential limitation because it can be expected that the variables in the EU sample display some cross-sectional dependence. Pesaran et al. (1999) developed the pooled mean group (PMG) estimation technique for heterogeneous dynamic panels which addresses this issue by assuming that long-run coefficients are the same across the group. Although this assumption seems also unrealistic given our data, we repeated the EU regressions using the PMG estimator to test the robustness of our findings. In general, the error correction coefficients estimated with PMG were smaller and more significant than those estimated with MG, however, there was no visible impact on the coefficients of interest (i.e., ,  DC and  FC ).
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We also tackled the issue of cross-sectional dependence by repeating the analysis using the time series of EU12 averages. Using averages has the advantage that country specific effects are diluted, and therefore, only common trends are likely to get picked up. Table 6 presents estimates of the error correction model (ECM) of specifications (2) and (3) using the EU12 average. The DC and FC dummies are defined by the timing of the peak and the bottom of the EU12 average stock market index, i.e., DC is equal to one between March ************************* insert Table 6 here ************************ Our earlier findings are fully confirmed. In Panel A all the estimates of  are positive and statistically significant at 1% with the exception of the coefficient estimated for Q i (ability to save) for which 5% significance is obtained. All the  DC s are negative and statistically significant. When the FC dummy is added to the regression (Panel B) the results hold although the  DC coefficient estimated for Q iv (unemployment) becomes 10% significant only. In contrast, the  FC coefficient estimated for this question is statistically significant at 1% and positive. All F-tests but one show that  DC s are statistically significantly lower than  FC s. Also, as expected, the significance of macroeconomic variables is much lower than as presented in Table 4 .
Individual countries
Finally, given the diversity of individual EU countries economic and stock market development, differences in attitudes to equity investments, and a different degree of causality documented in Table 2 it is important to look at individual countries. We discuss the results for the three leading EU economies: France, Germany and the UK as they provide a very interesting sub-sample. They are the leading and biggest economies of the EU. (2) and (3), respectively, for France (Panel A), Germany (Panel B) and the UK (Panel C). For the sake of space for each country the estimates for the corresponding CCI indices and for questions about personal finances (Q ii ) and economic situation (Q iii ) are presented. We focus on these two questions as they are most informative in our discussion of the SM-CC relationship and the existence of the indirect effect of stock markets on predicting financial situation of households. ******************** insert Table 7 here ********************** ******************** insert Table 8 here ********************** The results presented at the EU level are fully confirmed by the individual country regressions. First, there is a statistically significant co-movement between the stock market returns and changes in consumer confidence, i.e., all  coefficients but one are statistically significantly positive in theCCI and the individual questions regressions. However, the magnitude of the SM-CC relationship varies from country to country with the UK being strongest and Germany being weakest (the UK's coefficients are 2.5-4 times bigger than those estimated for Germany). Second, the negative impact of the post-dotcom crash on the SM-CC relationship is also clearly visible. As expected, the effect is most pronounced in the UK. It is somewhat interesting that the weakest effect (in the sense of statistical significance) is depicted for France. However, the difference between the coefficients estimated for the two time dummies is statistically significant only for the UK and France. This, once more confirms that the SM-CC relationship is strongest in the UK.
Finally, the above results show that the weak Granger causality documented in Table 2 is not driven by the breakdown in the SM-CC relationship. For instance, the UK has one of the most significant Ganger causality results. It also has a highly statistically significant decline in the SM-CC relationship during the post-dotcom bubble burst. In contrast, the Granger causality tests are highly statistically insignificant for Germany, and the change in the SM-CC relationship after the post-dotcom stock market decline is rather weak (only 10% significant decline of the  DC coefficient). These results indicate that the observed significant differences in penetration of stock markets into society and economic life of individual countries are likely to be behind the results. Yet, even if the awareness of the equity markets may be relatively low in Germany, and therefore, the German results are weaker, the direction of inference is as expected.
Conclusions
In this paper, we investigate the time-variation in the stock market-consumer confidence (SM-CC) relationship for 12 EU countries and the US over the period 1990-2010.
We find that, consistent with our hypotheses, the SM-CC relationship decreased in Europe when the dotcom bubble ended. This is observed for the aggregate CCIs and the individual questions used to construct these indices. In contrast, in the US, the SM-CC relationship remained unaffected during the post-dotcom crash. However, we find some evidence that the informative power of the NASDAQ 100 index for shaping future personal finances declined significantly during the financial crisis crash. DeLong et al. (1990) postulate that investor sentiment and stock market movements have a positive relationship. Therefore, the observed lack of the positive SM-CC relationship leads us to the conclusion that neither CCIs nor their individual questions are suitable proxies for investor sentiment and more research is needed to find reliable proxies for it.
Our results also show that the indirect impact of stock markets on the perceptions about future personal finances was strong in the EU countries. During the post-dotcom stock market correction the sensitivity of changes in expectations about future household finances to stock market returns declined. This means that the interpretation of the distinction between household-finance and economy-wide survey questions made in previous literature in order to gauge the relative importance between the wealth effect and the information effect in consumer confidence may be spurious.
The results also indicate that consumers' understanding of basic market processes may be more sophisticated than some earlier research might indicate, and their forecasting abilities should not be viewed as simply the result of self-fulfilling prophecy. 
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Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Jan-01 Jan-02 Jan-03 Jan-04 Jan-05 Jan-06 Jan-07 Jan-08 Jan-09 Jan-10 Figure 3 . Kalman Filter estimate of the  coefficient (and 95% confidence intervals, dotted lines) from Eq. 1 with R EU12 being replaced by ind-prod. Other developed countries have data with incompatible methodologies (e.g., Japan), too short times series of monthly data (e.g., Canada, Portugal), or stopped collecting data all together (e.g., Ireland).
10 Three countries have shorter CCIs. These are Austria (October 1995), Sweden (October 1995) and Finland (November 1995).
11 It does not seem correct to lag stock market returns more, as the period of the calculation of returns would include a period of the previous month survey collection. If consumers take stock markets news into account, it can be expected that they would have already incorporated last month stock market news into their previous month predictions. 12 We do not use the Consumer Confidence Survey published by the Conference Board because its forecasting questions ask about subjects' expectations over the next six months (not 12 months) and do not refer to 'country wide' conditions but to conditions 'in the area'. Moreover, the questions have only three possible answers: positive, negative and neutral.
13 It can be shown that the multiplier of the linear transformation is approximately 5/6.7558.
14 We replicated the analysis on returns of S&P500, and of the equally-weighted average of NYSE Composite and NASDAQ100. The results remained unchanged and can be obtained from the authors on request.
15 Tetlock (2007) rejects the hypothesis that media content contains new information about fundamental asset values or is a sideshow with no relation to asset markets.
16 For the sake of space we do not present the results, but they can be obtained from the authors on request.
17 The Kalman Filter regression was also run including the changes in the four macro variables. The estimate of the time path of the  coefficient remained practically identical.
18 To save space we do not present the results of the cointegration tests, but they rejected the null hypothesis of no cointegration for all variables at the individual country level and for EU12.
19 Using a 'classic' specification with lag values of p and Macros would be consistent with the assumption that consumers expect that the current situation will not change, i.e., the future is going to be exactly as the current state of the world. However, although this is rather unrealistic, we also tried this specification. The main results, i.e., the statistically significant decline in the SM-CC relationship, remained unchanged.
20 For Q iv we use -CC instead of CC so the sign of the ,  and  coefficients are consistent with those estimated for questions Q i -Q iii . This, however, results in obtaining an opposite sign for θ,
i.e., θ becomes positive. 21 The long-term effects obtained for the regression specifications presented in Tables 5-8 are similar, i.e., the coefficients estimated for p are always statistically significant while the coefficients estimated for the Macro variables differ in their significance (including the unemployment variable).
